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DETAILED ACTION 
Response to Arguments 
Regarding claim rejections under 35 U.S.C. 112. second paragraph: 
The modifications to the claims were received on 09/14/2006. These 
modifications are accepted by the Examiner. 

In view of the amendment filed on 09/14/2006, the Examiner withdraws claim 
rejections under 35 USC § 1 12 second paragraph to claim 12 of the previous Office 
action. 

Regarding claim reiections under 35 U.S.C, 101: 

Applicant's arguments filed on 09/14/2006 have been fully considered but they 
are not persuasive. 

The Applicant contends, "Thus, as expressly set forth in claim 16, the claimed 
method represents an MLT-3 code as a trellis, where the MLT-3 code uses three signal 
levels (physical things) to represent two binary values. The claimed method generates a 
trellis with a plurality of trellis states, each of the trellis states associated with a value for 
a signal in a previous symbol period. In addition, each of the trellis states has at least 
two branches leaving or entering each state, with each of the at least two branches 
corresponding to state transitions associated with the two binary values. A first binary 
value causes a state transition in the trellis and a second binary value does not cause a 
state transition in said trellis. This transformation to a trellis representation of an MLT-3 
code provides a useful, concrete and tangible result. Applicant submits that claim 16 is 
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in full compliance witli 35 U.S.C. §101, and accordingly, respectfully requests that the 
rejection under 35 U.S.C. § 101 be withdrawn". 

The Examiner disagrees and asserts, that, as indicated in the previous Office 
action, claim 16 is rejected under 35 USC 101 because the claimed invention as a 
whole is directed to solelv an abstract idea or to manipulation of abstract ideas or does 
not produce a useful result (emphasis added). Claims 16-22 are directed to a method 
for representing a trellis, that consists solely of the manipulation of an abstract idea that 
is not concrete or tangible. See In re Warmerdam, 33 F.3d 1354, 1360, 31 USPQ2d 
1754, 1759 (Fed. Cir.1994). See also Schrader, 22 F.3d at 295, 30 USPQ2d at 1459. 
Claims 16-22 don't produce any practical application that produces a useful, concrete 
and tanoible result State Street, 149 F.3d at 1373, 47 USPQ2d at 1601-02 (emphasis 
added). 

For these reasons and the reason stated en the previous Office action, the 
rejection of claims 16-22 are maintained. 

The Examiner wants to direct the attention of the Applicant's representative to 
the Official Gazette number 1300-4 published November 22, 2005, section "Interim 
Guidelines for Examination of Patent Applications for Patent Subject Matter Eligibility" 
attached to this Office action. 

Regarding Art reiections claims 16-19 and 22: 

Applicant's arguments with respect to claims 1 and 8 have been considered but 
are moot in view of the new ground(s) of rejection. 
Regarding Art reiections claims 1 and 8: 
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Applicant's arguments with respect to claims 1 and 8 have been considered but 
are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC §112 
The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact tenns as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 8, 9. 15 and 27-29 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the enablement requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to enable one skilled in 
the art to which it pertains, or with which it is most nearly connected, to make and/or use 
the invention. 

Claims 8, 9, 15 and 27-29 are rejected because they are single means claims. A 
single means claim, i.e., where a means recitation does not appear in combination with 
another recited element of means, is subject to an undue breadth rejection under 35 
U.S.C. 112, first paragraph. In re Hyatt, 708 F.2d 712, 714-715, 218 USPQ 195, 197 
(Fed. Cir. 1983) (A single means claim which covered every conceivable means for 
achieving the stated purpose was held nonenabling for the scope of the claim because 
the specification disclosed at most only those means known to the inventor.). When 
claims depend on a recited property, a fact situation comparable to Hyatt is possible, 
where the claim covers every conceivable structure (means) for achieving the stated 
property (result) while the specification discloses at most only those known to the 
inventor. 
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Claim Rejections • 35 USC § 101 
35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claims 16-22 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. 

As per claim 16, claim 16 is rejected under 35 USC 101 because the claimed 
invention as a whole Is directed to solely an abstract idea or to manipulation of abstract 
ideas or does not produce a useful result. Claims 16-22 are directed to a method for 
representing a trellis, that consists solely of the manipulation of an abstract idea that is 
not concrete or tangible. See In re Warmerdam, 33 F.3d 1354, 1360, 31 USPQ2d 1754, 
1759 (Fed. Cir.1994). See also Schrader, 22 F.3d at 295, 30 USPQ2d at 1459. Claims 
16-22 don't produce any practical application that produces a useful, concrete and 
tangible result State Street, 149 F.3d at 1373, 47 USPQ2d at 1601-02 (emphasis 
added). 

As per claims 17-22, clams 17-22 are rejected because they depend directly from 
claim 16, and claim 16 is rejected. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not Identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill In the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 16-19 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Raghavan (US 6418172 B1) in view of Trans (US 6377640 B2). 

As per claim 16, Ragliavan discloses a method for representing an MLT-3 code 
as a trellis, the MLT-3 code uses three signal levels to represent two binary values 
(figure 1A column 3 lines 37-50), the method comprising generating the trellis with a 
plurality of trellis states, each of the trellis states associated with a value for a signal in a 
previous symbol period (figure 1A column 3 lines 37-50); and generating each of the 
trellis states with at least two branches leaving or entering each state, each of the at 
least two branches corresponding to state transitions associated with the two binary 
values (figure 1A column 3 lines 37-50). Raghavan doesn't specifically disclose that a 
first binary value substantially always maintain causes a state transition In the trellis 
from a first state to a different state and a secondary binary value does not cause a 
state transition in the trellis. Trans discloses that a first binary value substantially always 
maintain causes a state transition in the trellis from a first state to a different state and a 
secondary binary value does not cause a state transition in the trellis (column 61 lines 
48-56). Raghavan and Trans teachings are analogous art because they are from the 
same field of endeavor of Ethernet communications. At the time of the invention it 
would have been obvious to a person of ordinary skill in the art to incorporate in the 
MLT-3 encoding disclosed by Raghavan the transitions disclosed by Trans. The 
suggestion/motivation for doing so would have been to reduce the bandwidth of the 
system (column 61 lines 48-56). 
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As per claim 17, Raghavan and Trans disclose claim 16. Raghavan also 
discloses that a first one of the plurality of trellis states corresponds to a value for a 
signal in a previous symbol period of +1 (figure 1 A column 3 lines 37-50). 

As per claim 18, Raghavan and Trans disclose claim 16. Raghavan also 
discloses that a second and third of the plurality of trellis states corresponds to a value 
for a signal in a previous symbol period of 0 (figure 1A column 3 lines 37-50). 

As per claim 19, Raghavan and Trans disclose claim 16. Raghavan also 
discloses that a fourth one of the plurality of trellis states corresponds to a value for a 
signal in a previous symbol period of -1 (figure 1A column 3 lines 37-50). 

As per claim 22 Raghavan and Trans disclose claim 16. Raghavan also 
discloses an Ethernet channel (column 1 lines 11-34). 

Claims 1, 7, 8, 12, and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Raghavan (US 6418172 B1) in view of Haratsch ("A low complexity 
joint equalizer and decoder for lOOOBase-T Gigabit Ethernet", Proceedings of the IEEE 
2000 Custom Integrated Circuits Conference, 2000. CICC, 21-24 May 2000 Page(s): 
465 - 468) (hereafter Haratschi). 

As per claims 1 and 8, Raghavan discloses the MLT-3 encoding (column 1 lines 
24-36), Raghavan doesn't disclose decoding a encoded signal received from a 
dispersive channel causing intersymbol interference, comprising generating at least one 
trellis representing the code and the dispersive channel and performing joint 
equalization and decoding of the received signal using the trellis. Haratschi discloses 
decoding a encoded signal received from a dispersive channel causing intersymbol 
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interference, comprising generating at least one trellis representing the code and the 
dispersive channel and performing joint equalization and decoding of the received 
signal using the trellis (title, abstract, introduction, parallel decision-feedback decoding 
and joint equalizer and decoder architecture sections pages 21-2-1 to 21-2-4). 
Raghavan and Haratschi teachings are analogous art because they are from the same 
field of endeavor of Ethernet communications. At the time of the invention it would have 
been obvious to a person of ordinary skill in the art to incorporate in the MLT-3 encoding 
disclosed by Raghavan the joint equalization and decoding disclosed by Haratschi. 
The suggestion/motivation for doing so would have been to reduce the complexity of the 
system (Haratschi abstract). 

As per claim 7 and 15, Raghavan and Haratschi disclose claims 1 and 8, 
Raghavan also discloses an Ethernet channel (column 1 lines 11-36). 

As per claim 12, Raghavan and Haratschi disclose claim 1, Haratschi also a 
branch metric units (BMU) that calculates branch metrics based on said received signal 
(figures 2 and 4 parallel decision-feedback decoding and joint equalizer and decoder 
architecture sections pages 21-2-1 to 21-2-4); an add-compare-select unit (ACSU) that 
determines the best surviving paths into said trellis states (figures 2 and 4 parallel 
decision-feedback decoding and joint equalizer and decoder architecture sections 
pages 21-2-1 to 21-2-4); and a survivor memory unit (SMU) that stores said best 
surviving paths (figures 2 and 4 parallel decision-feedback decoding and joint equalizer 
and decoder architecture sections pages 21-2-1 to 21-2-4). Raghavan and Haratschi 
teachings are analogous art because they are from the same field of endeavor of 
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Ethernet communications. At the time of the invention it would have been obvious to a 
person of ordinary skill in the art to incorporate in the MLT-3 encoding disclosed by 
Raghavan the joint equalization and decoding disclosed by Haratschl. The 
suggestion/motivation for doing so would have been to reduce the complexity of the 
system (Haratschl abstract). 

Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Raghavan and Trans as applied to claim 16 above, and further in view of Haratsch ("A 
low complexity joint equalizer and decoder for lOOOBase-T Gigabit Ethernet", 
Proceedings of the IEEE 2000 Custom Integrated Circuits Conference, 2000. CICC, 21- 
24 May 2000 Page(s): 465 - 468) (hereafter Haratschl). Raghavan and Trans disclose 
claim 16. Raghavan also discloses encoding a signal using MLT-3 code (figure 1A 
column 3 lines 37-50). Raghavan doesn't disclose using the trellis to perform joint 
equalization and decoding of an encoded signal. Haratschl discloses decoding a 
encoded signal received from a dispersive channel causing intersymbol interference, 
comprising generating at least one trellis representing the code and the dispersive 
channel and performing joint equalization and decoding of the received signal using the 
trellis (title, abstract, introduction, parallel decision-feedback decoding and joint 
equalizer and decoder architecture sections pages 21-2-1 to 21-2-4). Raghavan, Trans 
and Haratschl teachings are analogous art because they are from the same field of 
endeavor of Ethernet communications. At the time of the invention it would have been 
obvious to a person of ordinary skill in the art to incorporate in the MLT-3 encoding 
disclosed by Raghavan and Trans the joint equalization and decoding disclosed by 
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Haratschi . The suggestion/motivation for doing so would have been to reduce the 
complexity of the system (Haratschi abstract). 

Claims 2, 9, 10 and 23-29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Raghavan and Haratschi as applied to claims 1 and 8 above, and 
further in view of Haratsch ("High-speed VLSI implementation of reduced complexity 
sequence estimation algorithms with application to Gigabit Ethernet 1000Base-T", 
International Symposium on VLSI Technology, Systems, and Applications, 1999. 8-10 
June 1999 Page(s): 171 - 174) (hereafter Haratsch2). 

As per claims 2 and 9, Raghavan and Haratschi disclose claims 1 and 8, 
Raghavan and Haratschi don't disclose a reduced complexity sequence estimation 
technique. Haratsch2 discloses a reduced complexity sequence estimation technique 
(title, abstract, introduction, and reduced complexity sequence estimation sections 
pages 171-174). Raghavan, Haratschi and Haratsch2 teachings are analogous art 
because they are from the same field of endeavor of Ethernet communications. At the 
time of the Invention it would have been obvious to a person of ordinary skill in the art to 
incorporate in the MLT-3 encoding disclosed by Raghavan and Haratschi the reduced 
complexity sequence estimation technique disclosed by Haratsch2. The 
suggestion/motivation for doing so would have been to reduce the hardware complexity 
of the algorithm (Haratsch2 abstract). 

As per claim 10, Raghavan, Haratschi and Haratsch2 disclose claim 9, 
Haratsch2 also discloses a branch metric units (BMU) that calculates branch metrics 
based on said received signal (reduced complexity sequence estimation section B page 
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172 figure 4); an add-compare-select unit (ACSU) that determines the best surviving 
paths into said reduced states (reduced complexity sequence estimation section B page 
172 figure 4); a survivor memory unit (SMU) that stores said best surviving paths 
(reduced complexity sequence estimation section B page 172 figure 4); and a decision- 
feedback unit (DFU) that takes survivor symbols from said SMU to calculate ISI 
estimates for said reduced states, wherein said ISI estimates are used by said BMU to 
calculate branch metrics for transitions in the reduced-state trellis(reduced complexity 
sequence estimation section B page 172 figure 4). Raghavan, Haratschi and Haratsch2 
teachings are analogous art because they are from the same field of endeavor of 
Ethernet communications. At the time of the invention it would have been obvious to a 
person of ordinary skill in the art to incorporate in the MLT-3 encoding disclosed by 
Raghavan and Haratschi the reduced complexity sequence estimation technique 
disclosed by Haratsch2. The suggestion/motivation for doing so would have been to 
reduce the hardware complexity of the algorithm (Haratsch2 abstract). 

As per claims 23 and 27, Raghavan and Haratschi disclose claims 1 and 8. 
Raghavan and Haratschi don't disclose that a state in the trellis is given by a 
concatenation of the code state and a channel state, where the channel state describes 
the dispersive channel. Haratsch2 discloses that a state in the trellis is given by a 
concatenation of the code state and a channel state, where the channel state describes 
the dispersive channel (introduction, and reduced complexity sequence estimation 
sections pages 171-172). Raghavan, Haratschi and Haratsch2 teachings are 
analogous art because they are from the same field of endeavor of Ethernet 
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communications. At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to incorporate in the MLT-3 encoding disclosed by Raghavan and 
Haratschi the reduced complexity sequence estimation technique disclosed by 
Haratsch2. The suggestion/motivation for doing so would have been to reduce the 
hardware complexity of the algorithm (Haratsch2 abstract). 

As per claims 24 and 28, Raghavan and Haratschi disclose claims 1 and 8. 
Raghavan and Haratschi don't disclose that a state in the trellis is given by a 
concatenation of the code state and a truncated channel state, where the truncated 
channel state describes the dispersive channel. Haratsch2 discloses that a state in the 
trellis Is given by a concatenation of the code state and a truncated channel state, 
where the truncated channel state describes the dispersive channel (introduction, and 
reduced complexity sequence estimation sections pages 171-172). Raghavan, 
Haratschi and Haratsch2 teachings are analogous art because they are from the same 
field of endeavor of Ethernet communications. At the time of the invention it would have 
been obvious to a person of ordinary skill in the art to incorporate in the MLT-3 encoding 
disclosed by Raghavan and Haratschi the reduced complexity sequence estimation 
technique disclosed by Haratsch2. The suggestion/motivation for doing so would have 
been to reduce the hardware complexity of the algorithm (Haratsch2 abstract). 

As per claims 26 and 29, Raghavan, Haratschi and Haratsch2 disclose claims 
24 and 28. Haratsch2 also discloses that that number of states in the trellis is given by 
4x(2'^), where K is the truncated channel memory (introduction section page 171). 
Raghavan, Haratschi and Haratsch2 teachings are analogous art because they are 
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from the same field of endeavor of Ethernet communications. At the time of the 
invention it would have been obvious to a person of ordinary skill in the art to 
incorporate in the MLT-3 encoding disclosed by Raghavan and Haratschi the reduced 
complexity sequence estimation technique disclosed by Haratsch2. The 
suggestion/motivation for doing so would have been to reduce the hardware complexity 
of the algorithm (Haratsch2 abstract). 

As per claim 25, Raghavan, Haratschi and Haratsch2 disclose claim 24. 
Haratsch2 also discloses computing ISI estimates for the states using symbols from 
corresponding survivor paths (introduction, and reduced complexity sequence 
estimation sections pages 171-172); computing branch metrics for transitions in the 
trellis based on the ISI estimates (introduction, and reduced complexity sequence 
estimation sections pages 171-172); determining survivor paths into the states based on 
the branch metrics; and storing the survivor paths (introduction, and reduced complexity 
sequence estimation sections pages 171-172). Raghavan, Haratschi and Haratsch2 
teachings are analogous art because they are from the same field of endeavor of 
Ethernet communications. At the time of the invention it would have been obvious to a 
person of ordinary skill in the art to incorporate in the MLT-3 encoding disclosed by 
Raghavan and Haratschi the reduced complexity sequence estimation technique 
disclosed by Haratsch2. The suggestion/motivation for doing so would have been to 
reduce the hardware complexity of the algorithm (Haratsch2 abstract). 

Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Raghavan and Trans as applied to claim 16 above, and further in view of Haratsch 
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("High-speed VLSI implementation of reduced complexity sequence estimation 
algorithms with application to Gigabit Ethernet lOOOBase-T", International Symposium 
on VLSI Technology, Systems, and Applications, 1999. 8-10 June 1999 Page(s): 171 - 
174) (hereafter Haratsch2). Raghavan discloses claim 16. Raghavan doesn't disclose 
combining the trellis with a trellis representing a channel to obtain a super trellis. 
Haratsch2 also discloses combining the trellis with a trellis representing a channel to 
obtain a super trellis (introduction, and reduced complexity sequence estimation 
sections pages 171-172). Raghavan, Trans and Haratsch2 teachings are analogous art 
because they are from the same field of endeavor of Ethernet communications. At the 
time of the invention it would have been obvious to a person of ordinary skill in the art to 
incorporate the MLT-3 encoding disclosed by Raghavan and Trans the reduced 
complexity sequence estimation technique disclosed by Haratsch2. The 
suggestion/motivation for doing so would have been to reduce the hardware complexity 
of the algorithm (Haratsch2 abstract). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Juan A. Torres whose telephone number is (571) 272- 
31 19. The examiner can normally be reached on Monday-Friday 9:00 AM - 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammad H. Ghayour can be reached on (571) 272-3021 . The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Juan Alberto Torres 
9-26-2006 




